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(57) Pect)epaT: 

MsoSpeTeHMe othocmtca k rexHi^Ke npoxoAKt^ 
M M3MepeHi/ifl TeKyi^nx KOopflUHar 3a6on 
HaioiOHHbix M ropMSOHTanbHbix CKBaxc^H b 
npoL46cx:e 5ypeHkif). 3aAaMei4 M3o6peTeHki5i 
flBJi;ieTcn noBbnueH^e HaAexHOcrM 6ypeHMA. 
Cnoco6 BKniowaeT 6ypeHiie BepTMKaxibHoro 
CTBO/ia CKBajKiiHbi 1^ ycraHOBKy b 6ypoByK) 
KOMnoHOBKy c my6i^Hbi Ha6opa Kpi^BkisHbi 
3a6oC4Horo ABMrare/in, KpMBoro nepeBOAHMKa m 
ncxjaAPMHoro ycrpoMcrrBa. BHyrpM Tpy6 
KounoHOBKM onycioiOT nocpeACTBOM 
reo4)M3imecKoro Ka6enn MHtcnMHOMerp m 
cpMKCMpyioT ero b nocaAO^HOM ycrpoj^cTBe. 
BypeHbie HaiaioHHo£^ n ropM30HTa/ibHOf^ Macrei^ 
cKBa^KMHbt ocyu^ecTBJinioT nooMepeAHbiM 
vicnojibsoBaHvteM poTopHoro ^yjpemf\ vi GypeHMn 
3a6oC^HbiM ABMrareneu m KOHrpojit/ipyioT 
reKyiAkie KoopAMHarbi 3a6ofl cKBa)KMHy no 
noKasaHMHM kiHKni/fHOMerpa. Docne cnycKa m 
Gt)MKcai4Mvi MHKni/iHOMeTpa b nocaAOHHOM 
ycrpoMCTBe b KOMnoHOBicy MOHTkipyioT hii)khm() 
Tpy6HbiPI npoBOAHMK c pasMeiiieHHbiM BHyrpn 



aneiapoHHbiM G/iokom. Hn>KHMt^ bboa 6jiOKa 
npucosAHHeH k sepxHeMy paateMy Ka6enfl. 
MAyiuero or HHKnuHOMerpa, a eepXHUM bboa - k 
CMCTeivie 6ecKa6enbHOM nepeAann MHct)opMai^MH 
Ha noBepXHOCTb. B nocneAHei^ McnojibsyiOT 
GypoBbie rpySbi m map-KpaH c ojieicrpMHecKkiMM 
APCXxeiiflMM, ycTaHOBneHHbiMM B Hunnennx m 
Myct)Tax saMKOB vi coe^meHUhiMVi Me)KAy co6oPi 
npoBOAOM, npojio>KeHHbiM no reny rpy© m 
map-KpaHa. Bbiiue ujap-Kpana MOHTMpyioT 
BepxHMji Tpy6Hb](4 nepesoAHMK c padMeu^eHHbiM 
BHyrpM d/ieKTpoHHbiM 6J10K0M. Hm>khmi!^ ero bboa 
noAKnioMeH k CMcreivie 6ecKa6eribHoi^ nepeAaMM 
MHct)opMai4MH, a BepXHMM coeAMHeH c Ka6e- Jieiw, 
npoxoA^Li(biM BHyrpM KBaApara. Bbitue KBaApara 
ycraHOBJieH sbixoAHoi^ rpy6Hbi{^ nepeaoAHviK c 
pa3MeL^eHHbiM Bhyrpvi aneiapoHHbiM 6noKOM. 

HM}KHMft BBOA 6i10Ka COeAVIHeH C BepXHMM 

pasTaGMOM KaSejifl, npoxoAJiLuero Bnyrpn 
KBaApara. a BepxHi<iCf bboa - c cMcreMo£^ 
6ecKa6enbH0fl nepeAann AaHHbix. 
cMOHrnpOBaHHoCi Ha Beprniore. 2 a.n. ct)-nbi, 1 

Mil. 
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(57) Abstract: 

FIELD: methods of drilling and 
measurement of current coordinates of bottom 
of inclined and horizontal wells in drilling 
process. SUBSTANCE: method includes drilling 
of vertical well bore and installation in 
dniling assembly from the depth of 
crookedness increase of down hole motor, bent 
sub and landing device. Drilling of inclined 
and horizontal parts of well is accomplished 
by alternating use of rotary drilling and 
drilling by downhole motor, and current 
coordinates of well bottom are controlled by 
indications of inclinometer. After lowering 
and fixing of inclinonrieter in landing 
device, mounted Into drilling assembly is 
lower guide accommodating electronic unit. 
Unit lower input is connected to upper cable 
connector running from inclinometer, and 



upper input, to system of cableless 
transmission of Information to surface. Used 
in the latter are drill pipes and ball cock 
with chokes installed in nipples and tool 
joint boxes and interconnected with wire 
laid over pipe bodies and ball cock. Upper 
sub is mounted above ball cock and 
accommodating electronic unit. Its lower 
input in connected to system of cableless 
transmission of infonmation, and upper Input 
is connected with cable running inside 
kelly. installed above kelly is outlet pipe 
sub accommodating electronic block, lower 
input of unit is connected with upper 
connector of cable running inside kelly, and 
upper Input is connected with cableless 
system of information transmission mounted 
on swivel. EFFECT: higher reliability of 
drilling. 3 cl, 1 dwg 
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MaoepereHMe othocmtca k 6ypeHmo 
CKBaMUiH, a MMBMHO K cnocx36aM npoxoAKM M 
M3MepeHMfl TeKyi^MX KoopAiiHaT aa6ofi 

HaiCnOHHblX M ropM30HTa/1bHblX CKBaKMH B 

npoqecce 6ypeHMfl. 

MaeecreH cnoco6 6ypeHi/iR HaKpoHHbix m 
ropkiaoHTanbHbix CKBa)KMH (1). Cnoco6 
aaioiiOMaeTCfl b 6ypeHkiH sepTuiKanbHoro CTBOJia 
cKBa»(MHbi, ycraHOBKe b 6ypoByio KOMnoHOBKy c 
rny6MHbi Ha6opa KpMBMSHbi KpuBoro 
nepeBOAHkiKa, ■3a6o^Horo ABi^rarejifl v\ CkicTeMbi 
M3MepeHM» npoct>t/uifl CKBaKMHbi B npoqecce 
6ypeHMn (MWD-CMcreMbi), 6ypeHMM HaicnoHHof^ 
\A ropkiaoHTajibHoC^ MacreCt CKBa)faiHbi 
nooHepeAHbiM McnojibsosaHHeM poTopHoro 
6ypeHiin n Gypenm aaCoP^HbiM ABkirare/ieM h 
KOHTpojie Teicyu^MX KoopAkiHaT 3a6on CKsajKMHbi 
no noKasaHHflM HHKnMHOMerpa MWD-CMcreMbi. 

3roT cnoco6 MMeer cne^iOLL^Me ocHOBHbie 
HeflocraTKM: 

- HeAocTaTOMHa;^ cicopocTb nepoAaMbi 
i/iHct}opMaL^i4M (QO 6-d ceKyHA Ha nepe^aMy 
OAHoro napaivieTpa); 

- HeBO3M0>KH0CTb pa6oTbi B ycjiOBunx 
nprnenemsi aspMpoBaHHbix 6ypoBbix 
pacTBopoB. 

Haki6anee Gnmrnw no rexHViMecKoi^ 
cyu^HocTM M AocTiiraeMOMy peay/ibTary 
qBJi5ieTCfl cnoco6 6ypeHM;i HaioiOHHbix \a 
ropvi30HTanbHbix CKBaKkiH, 3aKniOMaiou;iiC^cfl b 
6ypeHkii/i Bepnuca/ibHoro cTBoria CKBasKMHbi, 
yciaHOBKe e 6ypoByio KOwnoHOBKy c rny6i/iHbi 
Ha6opa KpuiBii3Hbi 3a6o£)Horo pjBVirarensi m 
KpuBoro nepesoAHUKa, onycKaHMH BHyrpn Tpy6 
KOMnoHOBKn nocpeACTBOM reocjDM3M«^ecKoro 
KaSejifl HHKHUHOMerpa n cf)MKcaL|MM ero a 

HM>KHet^ WaCTM 6ypOB0M KOMnOHOBKM, 6ypeHHM 

HaicnoHHOM M ropusoHTanbHof^ Macref^ cKsaxHHbi 
nooHepeflHbiM ncnojibaoeaHMeM poropHoro 

KOHTpone leKyu^i^x KOOpAi^Har 3a6o» CKBa^KMHbi 
no noKa3aHHflM nHKnuHOMerpa (2). 

HeflocTaiKaMM MSBecTHoro cnoco6a 
RBJifliOTcq: 

- Heo^xoflMMocTb BbiBOAa reocjDMSMHecKoro 
KaSenn e aaTpy^Hoe npocTpaHCTBO nepea 
KaSeribHbiM nepeBOAHHK c arana Ha6opa 

KpMBM3HbJ CKBa>KMHbl, MTO COSAaeT OnaCHOCTb 

CMflTHfl n nopbiBa Ka^en^i; 

HannMi/ie Ka6en;i b 3aTpy6HOM 
npocTpaHCTse He nosBonneT ocymecranflTb 
6ypeHMe poTopHbiM cnoco6oM; 

-Ha/iMHue KaOenfl b 3aTpy6HOM 
npocTpaHCTse He noaBonfler HaAe)KHo 
repMeTMsi^poBarb CKBaKkihy c noMou^bio 
npeBeHTOpOB na cnyMaC^ aBapi/^P^Horo Bbi6poca 
rasa mum netpTVi. 

L4enbio npeAnaraeMoro i/i3o6peTeHkiq 
flBjinercfl noBbiaieHMe HaAe^KHocTM 6ypeHMq. 

PlocTaBJieHHafl i\enb AocTuraeTCfl tcm, mto b 
MSBecTHOM cnoco6e 6ypeHiifi HaicnoHHbix ki 

ropH30HTa;ibHblX CKBa)iaiH. BKniOMaiOlAMM 

6ypeHiie BeprutKa/ibHoro cTBo/ia CKBa)KkiHbi, 
ycTSHOBKy B 6ypoByK} KOMnoHOBKy c my6i/iHbi 
Ha6opa KpviBi/i3Hbi 3a6oj^Horo m^raienn, 
KpMBoro nepeBOAHMxa m noc^AOMHoro 
ycipoP^CTBa, onycKaHMH BHyrpn Tpy6 
KOMnoHOBKM nocpeACTBOM reoct)M3HMecKaro 
KaSenn viHKnkiHOMerpa m c|)MKcai4Mi^ ero b 
nocaAOMHOM ycipof^cTBe, 6ypeHMi4 HaKnoHHOf^ m 
ropM30HTanbHof4 Hacrei^ CKBaxcMHbi \a KOHipojie 
TeKyu^bix KoopAHHaT 3a6on CKBaKMHu no 
noKa3aHMflM HHKnkiHOMeTpa, comacHO 
MsoOpereHMK), nocne cnycxa m cfx^KcauMvi 
i/iHKnkiHOMerpa b nocaAOMHOM ycrpoi^cTBe b 
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KOMnoHOBKy MOHTMpyiOT HM)KHHi;^ TpySHblV^ 

nepeBOAHkiK c pa3MeLi^eHHbiM BHyrpi/i 
dneKTpOHHbiM 6iiOKOM, o6ecneMMBaioi^MM npi/ieM 
M nepeAany cMrHanoB, npimeM HHJKHut^ bboa 
6jiOKa npMCoeAMHeH k BepxHewy pastewy 
Ka6e/ifl, MAymero or kiMKniiHOMerpa, a sepxHuPi 
BBOA npucoeAMHeH k cucreMe 6ecKa6enbHof^ 
nepeABMH MHct)opMaL^MM Ha nosepXHocTb, b 
KoropoC^ Mcnojib3yiOT 6ypoBbie rpySbi m 
luap-KpaH c a/ieKTpMMecKMMM Apocce/iflMn, 
ycTaHOBJieHHbiMM B Hunnenflx m Mycfrax saMKOB 
6ypoBbix Tpy6 n coeAHHeHHbix Me>Kay co6of^ 
npoBOAOM, nponoxceHHbiM no leny Tpy6 m 
Luap-KpaHa, a Bbiiue ycTaHOBiieHHoro b 6ypoByio 

KOMnoHOBKy LUap-KpaHa MOHTHpyiOT BepxHMfl 

Tpy6Hbifi nepeBOAHMK c pasMeu^eHMbiM BHyrpM 
sjieKTpoHHbiM 6J10KOM, oSecneHbiBatoii^iiM npkieM 
M nepeAa^y CHmaiioB, npumeu HH)KHMn ero bboa 
noAKniOHeH k CMCTeue 6ecKa6ejibHO(4 nepeAani^ 
kiHct)opMaukiki. a BepxHMi^ bboa coeAMHeH c 
Ka6eiieM, npoxoAnu^MM BHyrpM KsaApaTa, 
BMOHTMpOBaHHoro B 6ypoByK) KOMnoHOBKy HaA 
BepxHMM Tpy6HbiM nepesoAHkiKOM. sbiLue 
KOToporo ycTaHOBJieH sbixoAHoii rpyOHbiM 
nepeBOAHMK c pasMeL^eHHbiM BHyrpM 
arexrpoHHbiM 6jiokom, o6ecneMMBaK)U4kiM npiieM 
ki nepeAany CMrHanoB. npimew hmjkhmK bboa 
6jioKa coeAHHeH c aepxHviM paa-beMOM Ka6enfl, 
npoxoAfliMero BHyrpM KsaApara, a aepxHMM bboa 
coeAMHen c cMcreMO^ 6ecKa6eiibH0(t nepe/iaHM 
AaHHbix. CMOHrMpoBaHHbix Ha Bspr/iiore. KpoMe 
aroro, b MacrM 6ypoBOM komhohobkm, 
ocyu^ecTB/ifltoiiJief^ 66CKa6e/ibHyio nep^^y 
CMrHanoB ycraHaBxiMBaror 
rpy6bi-peTpaHcnnropbi, MMetotUMe Me)KAy 
ApoccejiflMM My(|>rbi m Hunnenfl ycMjiMre/ib c 
MCTOMHMKOM RMTaHMji. B npoL^ecce cnycKa b 
cKBa>KMHy OypvinbHbix rpy© nepea ycranoBKoJl 
Ka)KAOM nocneflyKDi^eui rpyGHOM caeMM, 

C0CT0«Ll\5?i /i3 TpeX Tpyu, Ol^LL^fciUi bUIMiOT 

npoBepKy c{)yHKMMOHnpoBaHM« sjieKTpoHHoro 
GnoKa M MHKnuHOMeTpa c noMombio npoGnnKa, 
HMMTMpyKDU4ero cMrHa/ibi onpoca anexTpoHHoro 
6noKa M ocymecTBnfiiou^ero npneM n MHAMKanMK) 
MHct)opMaL^HM OT 3neKrpoHHoro 6noKa. 

npeAnaraewbiti cnocoS 6ypeHMn noflCHwercfl 
Ha 4)nr. 1. 

CyinHOCTb cnoco6a 3aKnK)MaeTCfl b 
cjieAyKDU^eM. Ha nepsoM arane 6ypeHHfl 
ocyinecTannioT 6ypeHne sepTMKa/ibHoro crBona 

CKBa>KMHbl JIJOOblM M3 M3BeCTHblX Cn0C060B 

(poTopHbiM c McncJibsoBaHMeM Typ6o6ypa urm 
3a6oMHoro enHTOBoro ABurarenn). 

SareM coenpaior KOMnoHOBKy Ann SypeHMn 
HaKnoHHbix M ropnaoHranbHbix cKsajKHH. Ona 
cocTOUT M3 AO/iora 1 , 3a6oi^Horo ABuraienfl 2. 
xpuBoro nepeBOAHMKa 3 n nocaAOMHoro 
ycrpoC^CTBa. flanee b cocraB komhohobkm 
BXOflflT o6b!KHOBeHHbie 6ypMnbHbie rpySbi 4. 
Bnyrpb 3tmx Tpy6 Ha reocpusnMecKOM Ka6ene 5 
cnycKajoT CKBajKUHHbiM npn6op {nHKnuHOMerp) 6. 
SaKaHHMBaercfl y^acTOK KOMnoHOSKM, 

C0CT0flli|MJ^ M3 06bNHblX 6ypMJlbHblX Tpy6 4, 

hmkhmm TpyGHbiM nepeBOAHMKOM 7. BnyipM 
HM)KHero Tpy6Horo nepeBOAHUKa 7 pa3MeiMeH 
6/10K sneKrpoHMKM, oOecneMi^Bafou^Mt^ npMSM m 
nepeAany cMrnanoB Me>KAy MHKnMHOMeipoM 6 m 
nyjibroM oneparopa 8 Ha noaepXHOCTM. Hi/dkhmC^ 
BBOA 6/i0Ka sneKrpoHMKM nepesoAHMKa 7 
npMCoeAMHeH k BepxneMy pa3-beMy 
reocl3M3MMecKoro KaOe/ifl 5, MAyiM^ro or 
MHxnMHOMerpa 6. BepxHMM bboa 6jioKa 
areKrpoHMKM npMcoeAMHen k CMcreMe 
6ecKa6enbH0(f nepsAaMM MH4>opMaL^MM na 
noBepXHOcrM (3,4). 
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Bbime Tpy^Horo nepeeoAHUKa 7 npM 
GypeHUM HaKnoHHoro n ropnaoHTa/ibHoro 
yMacTKOB CKBa)KkiHbt 6ypoBy(o KOunoHOBKy 
co6Mpaior m cnei4najibHbix 6ypnnbHbix Tpy6 9 c 
aHTeHHbiMki nepeeoAaMM, o6ecneHi4BaiOL4MMki 
6ecKa6enbHyio nepeflany HHcfjopMai^nM Ha 
noBepxHocTb (3,4). 3anMpaeTCJi CKBa>KMHa 
nocpeACTBOM oiap-KpaHa 10. flnw 
ocyu^ecTeneHMfl poropHoro 6ypeHnq b GypoByjo 
KOMnoHOBKy MOHTupytoT KsaflpaT 11. 

Ann ocyiuecTBJieHMfl cucreMbi 
6ecKa6ejibHof^ nepeAaMU MHcpopMai^nn 
McnonbsyioT cnem/ianbHbie GypoBbie Tpy6bi 9 \a 
Luap-KpaH 10 c ajieiapuHecKMMM APOccenflMn. 
ycTaHOBneHHbiMH b Hunnenflx m My^rax aawiKOB 
M coeAHHeHHbix ivie)KAy coOoC^ npoBOAOM, 
npono>KeHHbiM no reny Tpy6 n LJLiaf>KpaHa. 

B npoL^ecce woHiajKa cnet^na/ibHbix 
©ypMJibHbix Tpy6 9. oOecneMUBaiOL^nx 
6ecKa6ejibHyK) nepeAany MHct)opMauMH, nepeA 
ycraHOBKOi^ Ka>KAo£^ nocneAyioi^eCI rpySHof^ 
cBenn (ipex coeAHHeHHWX CypunbHbix rpyS) 
ocyLuecTBJiflKDT npoBepKy ct)yHKUHOHMpOBaHHfl 
aneKTpOHHoro 6noKa b ipySHOM nepeBOAHUKe 7 
M nHKHi/JHOMerpa 6 c noMoi^bK) npoSHUKa. 3tot 
npo6HHK MMMTMpyeT CMmajibi onpoca 
3JieKTpoHHoro 6noKa m ocymecTBiineT npweM m 
HHAMKai^Mio MHct)opMam/tn OT aneKTpoHHoro 
6JiOKa. 

B wacTH 6ypoBo»^ KOMnoHoeicki, cocronLuePt M3 
cnei^iianbHbix 6ypM/ibHbix Tpy6 9 m 
ocyu^ecTBJiAioL^efi 6ecKa6enbHyio nepeAany 
CMmanoB, ycraHaBriMBaioT 
Tpy6bi-peTpaHcnflTOpbi 12. 

TsKan rpy6a-peTpaHcnflTop MMeer Me>KAy 
Apocce/iflMki My4)Tbi ui Hi/innejifi cnei^MaxibMbiA 
ycMJiMrejib c mctohhmkom nuraHiifl. 3tot 
ycMJiMTerib peTfjaHcnMpyer iiH0opMauMio. 
MAyii^to no cucTeMe 6ecKa6e/ibHOii nepeAaHM 
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HBAe^KHOCTb pa6oTbi CMCreMbl. 

Bbiiue ycTaHoaneHHoro a CypoByio 

KOMHOHOBKy LUap-KpaHd 10 MOHTMpyiOT BepXHMf) 

rpySHbi^ nepeBOAHMK 13 c paaivieiijieHHbiM 
BHyrpM 6J10K0M 3XieKTpOHMKM. 3ror 6noK 
sjieiapOHMKbi o6ecneMviBaeT npkieM bt nepeAany 
cumaroB, npkmeM hvi)khi4() bboa 6jiOKa 
noAKHiOMeH k ckicreMe 6ecKa6ejibHOf) nepeAaHM 
uiHct)opMauMi^, a BepxHviA bboa 6jioKa cxseAi^HeH 
c Ka6ejieM 14, npoxoAflL^i/iM BHyrpM KaaApara 
11. 

BbiLije KBaApara 11 ycTahOBxieH BbixoAHOft 
Tpy6Hbijf nepeBOAHMK 15 c pasMeiueHHbiM 
BHyrpM 6/10K0M dJieicrpoHi/iKM. o6ecneMMBaiOLi|UiM 
npuieM \A nepeAaMy cMrHanoB. Hh)khi4h bboa 
6jioKa 9jieKrpoHviKii coeA^neH c BepxHUM 
paa^eMOM Ka6enn 14, npoxoA^iMero BHyrpui 
KBaApara 1 1 , a eepXHVifi bboa 6jioKa coeA^Hen c 
CMcreMOi^ 6ecKa6enbHOi^ nepeAaMUt A3HHbix 16. 
CMOHTMposaHHofi Ha Bepmiore 17. 

(IpeAnaraeMoe naoepereHne noaaonur 
noBbiCMTb HaAe>KHOcrb SypeHMJi naKnoHNbix m 

rOpMSOHTa/lbHbiX CKBa>KMH. 

B npeATiaraeMOM cnoco6e ner 
Heo6xoAHMOcrn BbiBOAa reo43M3HHecKoro 
Ka6enfl b 3aTpy6Hoe npocrpancTBO c aiana 
Ha5opa KpuiBusHbi CKBaKMHbt nocjie 
BepTMKaribHoro CTBona. 
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OopMyna M3o6peTeHi^fl: 

1. Cnoco6 6ypeHMn HaKnoHHbix n 

r0pM30HranbHblX CKBa)KI1H BKniOHafOLl^lii^ 

6ypeHMe Bepr^KajibHoro creo/ia CKeaxoiHbi, 
ycranoBKy b 6ypoByK) KOMnoHOBKy c mySviHbt 
Hacoca KpHBHSHbi 3a6o£^Horo ABMrarenn. 
KpMBoro nepeeoAHkiKa m nocaAOMHoro 
ycrpov^cTBa, onycKaHMM BHyrpM rpy6 
KOMnOHOBKM HocpeAcrBOM reo(t)M3MMecKoro 
Ka6en5i MHKnMHOMerpa m ct)MKcauMM ero b 
nocaAOMHOM ycrpoC^crBe, 6ypeHMM naKnoHHot^ m 
ropMSOHranbHoC^ Macref) CKBaKMHbi m Konrpoiie 
reKyiAMx KoopAHHar 3a6ofl CKsaKMHU no 
noKasBHM^iM MHKnMHOMerpa, ornM^aiou^Mflcfl 
reM. Hro nocne cnycKa m cfiMKcaL^MM 
MHKnMHOMerpa b nocaAOMHOM ycrpof^crBe b 
KOMHOHOBKy MOHrMpyior hm)khmCi rpyCHbiC^ 
nepeBOAHMK c pasMeu^eNHbiM BHyrpM 
aneKrpoHHbiM 6noKOM, o6ecneMMBaK)ii4MM npneM 
M nepeAaMy CMrHanoB, npMMSM hm^khmi^ bboa 
6noKa npMCoeAMHeH k BepxHswy paateMy 
Ka6enfl, MAyiMero or MHKnMHOMerpa, a bgpxhmC^ 
BBOAfl npMcoeAHHeH k CMCTewe 6ecKa6enbHoi^ 
nepeASMM MH4)opMaL|MM na nosepxHocrb, b 
KoropoM Mcnonbayror 6ypoBbie rpyCbi m 
oiap-Kpan c sneKrpMHecKMMM ApoccenflMM, 
ycraHOBneHHbiMM b Hunnenflx m Mycfirax saMKOB 
6ypoBbix Tpy6 m coeAHHeHHbix Me>KAy co6oC^ 
npoBOAOM, nponoKeHHbiM no reny rpy6 m 
ujap-Kpana, a Bbiiue ycranoBneHHoro b Syposyw 
KOMnoHOBKy ujap-Kpana MonrMpyior BepXHMi;^ 
rpy^HbiM nepeBOAHMK c pasMemenHbiM snyrpM 
aneKrpoHHbiM 6noKOM, o6ecneMMBaK)i4MM npMeM 
M nepeABMy cMrnanoB, npMHCM hm)khmi^ ero bboa 
noAKnioMeH k cMCTewe 6ecKa6enbHof^ nepeAa^M 
MHCfiopMauMM. a BepxHMCi BBOA coeAMHeH c 
KaSeneM, npoxoAfliUMM BHyrpM KsaApara. 
BMOHrMpoBaHHoro B Gypoeyio KOMnoHOBKy naA 
BepxHMM rpy6HbiM nepeBOAHMKOM. Bbiiue 
Koroporo ycranoBnen sbixoAHOt^ rpy6HbiC1 
nepeBOAHMK c pasMe^enHbiM BHyrpM 
aneKrpoHHbiM 6noKOM. oCecneMMBaioL^MM npneM 
M nepeAaMy CMmanoB, npMMeM hm>khmm bboa 
6noKa coeAMHen c eepxHMM paa'beMOM Ka6en5i, 
npoxoA^iMero BHyrpn KsaApara, a sepXHMi^ bboa 
cx)eAi^HeH c CMcreMof^ 6ecKa6enbH0() nepeAaMM 
AaHHbix, CMOHTMpoBaHHOM Ha Bepmiore. 

2. Cnoco6 no n.1 , omMMaioiAMflc^i rew. ^ro b 
HacTM 6ypoBo£) komhohobkm, ocyiuecr6nflK)LMef^ 
6ecKa6enbHyK3 nepeA3My CMrHanoB, 
ycraHaanMsajoT Tpy6bhperpaHcn«ropbi, 
MueiOLAMe Me>KAy Apoccen^MH Myct)Tbi m 
HMnnenn ycunMrenb c McroMHMKOM nMraHMn. 

3. Cnocoe no n.1 , ornMMaioiAMRcfl rew, nro b 
npouecce cnycKa b cKBaxMHy 6ypMnbHbrx rpyS 
nepeA ycraHOBKOi^ Ka^KAof^ nocneAytoiAeC^ 
rpy6Hoi^ caeMM, cocrofliqef^ m3 rpex rpy6« 
ocyiAecrannior npoaepKy 4)yHKL;MOHMpoBaHMfl 
aneKrpoHHoro 6noKa m MHKnMHOMerpa c 
noMOL^bK) npo6HMKa, MMMTMpyKsu^ero CMmanbi 
onpoca aneKrpoHHons 6noKa m 
ocyu4ecrBnRK)Li|ero npneM m MHAiiKai;Mio 
MHct>opMaLiMM OT aneKTpoHHoro 6noKa. 
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•me closest tnetbod in wm of technkaa f««tirw: avalaW* wn^aa cf dnlUag^o^iq^^ aiid 

— ^"^'^'^'^^^''A'VMM^^WWM '**^'*'*<^*'*Mni«nillWWM«W ■^MMHWWMWMAAMIiWHWA **><A^AMAMMiMWMM 



attached to tx»y «' ^flccttoiiic «^«aWy ix»it»«»fi(i^ « 
m the <J»i1H»vg gear, tke uwjev pipe^w^^s^^ j, ^ its owsr lead-io ia 

*ws«it^ *»f 

colls of U»e cimlm «ad pttte««w« <tf : the d«s?ar<»j)U? 

TJiC: gtxiposed dcUUnft tW«M ^ ^9^^ ^' 

dcmed osJne iactbod{«taor M».nSP>P»»-«« «^ face «mg?nc yw? i"**---/ 



face anetat 2, ooi«qu» a^»»>» m» » _ ■ t ^i.^ horehole device or lacluiOOisSar P i* tnw^»> 

device r insitte the low©- py« traflsfer I' ^ 6«va the surttee «p«^ 
ftOOT the tncJinoTOCttx 6. lUc upixx Tca<Hn « too 



ttahsmlwion «C<iaw tothc <3, 4). TO« boreboJe i. uring ihcbaSoob scrwalO. r«8r» 

drilUttg, *ie square 1 1 is otfuntai ii» *p <Wmt»S ai>I»fla«s. 

SSSS^SjE Sffin^^^^ couplings^ the 10rJ^««d coancC^xJ to «u* «fa« by 

SpSiiioaed alotKS thelwdy of ifaftipdp^ 

AVhcn the drilliufi pipes 9 pro««ng vtoOess «i«a traiMSmission we jnpaaw<l, 
When uie j^^^p^^ 

-clwironnras^birtirth*^^ Ms p«*e imitate the 



Above tha batl^-^crcen 10 i»«f ^ 




increased* 

Th« oroortsfld method rcqjnna no insorfioa of BSOpbyskai cable t 
the bor«3K»te th« follow? th»:v«tical «mtt. 
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u » >>r.»4>^>!es inaudiaa « vertical <)on*iole shait. 

1. A. method of <iriUing bWiquc f^t£S£iSSK^cSSlb«drmtegapi«r«^ 

iMtalling a f«c cn^iw, obbquc transfc* '^^^^Jf^J^^'^fif cable 

Sd fixing Ufe alighting gwr, ^r^ggf SySST&jm aic iniOinepettr, 

Histins^ish^ in that ^^^^^ ,^^'^^£^^S^Tr^^ in thft HOTatat»«i aIlWl«S 
pipe tnms^ device wth ^'^^^^rr^^ ^.tf^c^ci^Hy is «on«*«l <» iKe UW^ 

sov&ce data transtrossifm sysian. *e a^js pipss «»d <«>nae«,n«i toeactt 



i:>-ll% HctOii the 5%^fldjiijgn 6 my b» placcB oMiqucjy in the chatmeli 7 CR^e IS) or in intteial 
dosed mn^edG cirdiin 14 (Figure 16), 

If Xh<^ »ipple butt and the opposite surface of xtfOpMng ure us^ad a« soppoirts ia the ibc* between 
adjoining tutics (in which xwo a iap coi^itig bwUj^ Uie traiisfbtt^ 6 in 

iti« chanads 7 may be piaaed m in&ernal cloaiaS dicuiar tnttgn^c circuit 15 ^tnilisr to r3i<»e Jn Fi/juxi 
10, In mi» case^ h> crdcr to obtain a reiiabl^* do^ coo<iuciiw circuit ti«e inner piwts irf the liiiirple smd 

Wlicn thft tubes* intfttnal cor)idiuiiivtty i9 iftsttiadcat; the witt^ing 6 \ii 6itmkgjae6c c^uit IS smsi be 
placed iu an ai^tionai cjrciUor closfCd ^.ondjuctiye.tore; i?, the ]iU)<:0Qn<9C|^ Which 
■"^tftide^bo w the -f^ciims ^f ii ^ ^ a t oaduc t iv c ^ lub e aii d OT> 6p ^>ivi } nalve iu t^s'ttiw 

joi«, only <Jttc windwig; xnu^t pl&ced j« tbie Uiiccdicc^ ciprc* CorrtsipoadtDjf to the 

of the cKmdiictivc iubc^ 

In additioh to ihc v6riibii» cxart^^ transmisiaflft syRtern 

may be placed ui circular channtsls 7 in the outer cyrintMcal s^^^ of The nijiplo:! smd 
(Hgurc« l»^20). Th*? paitK of fl>e oiifsr c>iifidf ical fsxrfacc 21 Of the adjcriftihg tdhisa 2 «nd 4 bclimd:^© 
cxttiular channels 7 IVom the tube jcnu 22 are Uuked ti> w additional wttr ^nagnejtic cSrctdt 23. Hgiire 
18 indtcaUss- a veirsdon in wbicti ibe oUtcr diamet«f of the <nit«r niapt^ic c|i<s«ii 23 w srw of 
the iadjoinbg tubes*. Figuw; l9 s^*6ws in v<^on iii whicJt ti«t OUte di»nj^^ ic^ the buiof hilisantiStic 
23 equals that of the acljiun iog tube:). 

A third vcf5lt» 1$ |»8athle» wJih dift Otiift- d>«nittte6f oJ the 0at[^^ item tlsait of tibe 

adjoining tttixs; {^^ isulicaiiKs a traaabu^iiM^^ys^ Hi yfM(^ the Wx^^ 6;i^e 
wound aroufid inicttia) cMcsod clt^iar ma^ssi^v 15 and die a^^cmbly ta |)osittoaed m the 

chaimels; 7 in die outiar cy^^^ surfilt^ 21 c^ ib^ nipiple l^^ Here; the outo 

!23' mti^t CQD^iist of electrtc;a}ly ct^ductive tisateniil^ 

A vca^ion il« «};ti^gx»(«d In whidi the tranKforrat?r VKindinifs 6 of the c^lccbical transndssioo sy^tww arc 
positioned in tho ctrcul«r channels 7, which ax© on the initflr cyliodrical svart&ces QA^ of die olppte 1 arid 
cQupUni; 3 (Figmrc^ 25-23). Ito-e, thjs:$c<aiona of the innter cyJittdtigaVsurfece^^W^ of dtc a^jcdnhiH ti^b^ 
2 a«d 4, behind Il4i? dtcaiar channiOs^^ the tube joitit» arc Hii kcd to an odditiowal mag^ioiJic <^itM 
75 pJacxd vwidiiii ifatt lubes. Figure 23 intiBcatcs a version in wlu<;h !he :imid:'.dlatnciiar of the addiUonai 
macnctje clrciiii 25 is thntk tjh?. ifi.nttr dlUiSitetcr of the: 5;^?jcrli\ing tubes. F3^«xx5 12 indioaies a veraim 
in ^ich the inn«- diiwiictcr cf the addiliottal maj^octic ctront isquals thai of the Jidjoining tubes. Figure 
23 indic&t^ a vcr^bn of dt<: transmi&slot} systcxn siinilar to th&dt in J^gui^e 20* Hare al«>; (he additicmal 
rao^tiette ckcmt 25 tnnu coai^U} of dccodcidly coodi^ xmuerial. 

tlte clccndC9l ccHidttCtors in the tzansraissico isysiicm may ah»c» take the iSoan of meuiitic atrHps 26 
strctigtheitca by flexible ttbboj^ th^ flexiW& riWicsi 27 Is insailSttW ftbm 

^rfaoe 28 of ihe tubi!; 4, aiid lilso fiiitllated ihms cavity of die tube or the outside (whfire the 

nbbon is positioned on the outer surface ofthc ttJbe) a CQVisiiig 29. 

To examine the pdnxaplc of acttvify of the systcm^^p^^ i$;p<snuLs.sih2e rxar the tube 2 (o coat«ua a 

$Vtpply unit, a (;x>^ninai(d jxoduaiw unit and an inf«i»«itioa-proc<»^^ and fear the lUOc 4 to 

contain a scnscnr untu 

ihc supply (encr^), in the form of alietflaimg carrevti paA!^ at a fiieqjuuMacy / dirougft the «U«(atlcal 
cwiducicrts et4ter« tlic transfortrux vending 6 :6xcd Jo the ni|?fple 1 (B&mc 1% In the secott^i 
iranstonnqr wit>dmg 6^ fixed In the cq^piio^ is an altttnating cuitcht that jgpea lo s^ppty thei^^sbr 
uttit« piia^lxi^ ihrou^ ihc ccmduetors ft shuuted In the mbe 4» 

If tlie tub«s 2 ami ^ consist of tsxagnotiiB noateri&tt the two wtndioa^ €t ^tks31 ^ frfioaxfocsnef m 
foTomai^eUis eorc; If the mdHoinin^ tuW con^t of oa(Mri»ag!ie^ two windings 6 slu^ 

fOTPi a tiwstbrix^tir without xnagn«U 

The unconnected magnetic circuits 14 ftxrziu together with th<^ windiu^ 6» a traitsCxmer ^th 
femsmagnciic core (l^lgure 4>, r€g»rdleis of whethiar tht^ adjohytng pipes txmsi^ ma^etlo or oot^- 
magneijc inatcrinl. 

The clo««d cireular magjtede circuit? 15 Cc«m Xq&sAm with the wnttoigs 6 and the ctMidoctive tiippJe 1 
and the ctiiiptittg 3, a Tf ansibttncr with a ahtirt-^^ 

Tnfonnatiofi pas-sed frcnn s^ansor unix to the processing; wU as an altenjating cuxrmt ^gital Or 
isnpul^e dgnal folluv.^ the mrj» route as ttte :mppiy volta^^e, but in a teverde dioscdon. 
InfornBtttion passed from the eomtxmndrprocesslng unit tO dte iseoaor unit n& an Jmpntse sdgntd follow 
tlic same renste aa the supply votxage. 

For san^tiltanetnu? ttanstaisston of itifbcnsalioa on stxpply Yc^tage and othtar infomatitm, (he lre«)0£ncy 
P of the in^itt^tioo aiginat in the ionn of ^toiatlri^ ciuttsat mmtd&fSetr from the fireqiien<^ 
Supply >'glt«\^ or pise the mfortnation a^i^a! must take Ute form of impulsea. 
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pit» transfer ^evtcc. abovc^Wch tb? «««^ of . the 

1 M^in^tdOitid iH thai ta th« part of the dfUUag aPPa««»^J?^S I^SS 
the coils on »»« niPPie 



